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OMDoc 1.0 (Kohlhase et alt.): not expressive enough for
HELM/MoWGLI proofs

OMDoc 1.2, 2.0 (Asperti, Kohlhase, Sacerdoti Coen):
extended to cover HELM/MoWGLI
Is it a good proof format?

Set of ad-hoc criteria (e.g. flexibility, embedding of
annotations)
Kohlhase’s motto:
Is this a reasonable criterium? Can we do any better?”
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λ-calculus NJ
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H a : B
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λa : A.(K (H a)) : A → C
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Non Structural Translation
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(λa : A.
((K ((H a) :: B)) :: C)
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suppose a : A
by H and a we prove B (∗)
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thus we proved

(A → B) → (B → C) → A → C
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Some Intuitions (a posteriori)

Isomorphic to Sequent calculus ⇒ bottom-up vs top-down
proofs

Explicit manipulation of continuations ⇒ it allows to state
and operate on the future (i.e. what we need to prove)

Continuations as first class objects and multiple
continuations ⇒ classical logic

Syntactic reification of call-by-value vs call-by-name ⇒
bottom-up vs top-down proofs

Explicit labelling of each value computed in the
past/continuation ⇒ the CPS style ⇒ Göedel’s
A-translation ⇒ classical logic
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The Great Mistery (no intuition yet)

The function that associates to a term its natural language is
fully structural (from left to right, from top to bottom, only
immediate recursion).
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Summary

Natural language is NOT isomorphic to natural deduction:
it is isomorphic to sequent calculus . . .
. . . and via Curry-Howard to the λ̄µµ̃-calculus
The isomorphism between the λ̄µµ̃-calculus and the
natural language is

fully explicit (no need for type inference, labelling, etc.)
(as for OMDoc)
fully compositional (top to bottom, left to right)
(as for OMDoc)

The λ̄µµ̃-calculus has very nice theoretical properties (e.g.
cut elimination) (cfr. OMDoc)
We are looking for a bisimulation between the
λ̄µµ̃-calculus and OMDoc
Fellowship is a proof assistant for first order subtractive
logic (∀,∃,∧,∨,→,−) with λ̄µµ̃-calculus proof objects
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